In this paper, we derive a new integral identity for differentiable function. Using this new integral identity as an auxiliary result, we derive some new two point trapezoidal like inequalities for differentiable harmonic h-convex functions. These inequalities can also be viewed as Hermite-Hadamard type inequalities. We also discuss some new special cases which can be deduced from our main results.
Introduction and Preliminaries
In past few years, several new extensions of classical convexity have been proposed, see [1-9, 12, 16, 18, 19] . Iscan [8] introduced and studied the class of harmonic convex functions. Noor et al. [16] extended the class of harmonic convex functions and introduced the notion of harmonic h-convex functions, which unifies some new classes of harmonic convex functions. For some recent studies on harmonic convexity, see [8, 9, 11, 12, 16, 17] .
Definition 1.1 ([18]).
A set K h ⊂ R \ {0} is said to be harmonic convex, if xy tx + (1 − t)y ∈ K ∀x, y ∈ K, t ∈ [0, 1].
Harmonic convex functions are defined as:
Definition 1.2 ([8])
. Let K h be a harmonic convex set. A function f : K h → R is said to be harmonic convex function, if f xy tx + (1 − t)y ≤ (1 − t) f (x) + t f (y), ∀x, y ∈ K h , t ∈ [0, 1].
Noor et al. [16] defined the class of harmonic h-convex functions as:
Definition 1.3 ([16]).
Let K h be a harmonic convex set and h : [0, 1] → R be a real function. A function f : K h → R is said to be harmonic h-convex, if f xy tx + (1 − t)y ≤ h(1 − t) f (x) + h(t) f (y), ∀x, y ∈ K h and t ∈ [0, 1].
(1.1) Remark 1.4. Note that, if h(t) = t, t s , t −1 , t −s and h(t) = 1 in Definition 1.3, then, we have definitions of harmonic convex, harmonic s-convex, harmonic Godunova-Levin, harmonic s-Godunova-Levin convex and harmonic p-functions respectively. This shows that the class of harmonic h-convex functions is quite unifying one.
The main objective of this paper is to derive some new two point trapezoidal like inequalities via harmonic h-convex functions. For this, we derive a new integral identity which will serve as an auxiliary result for the development of main results. We also discuss some special cases which are included in our main results. The results obtained in this paper can be useful in the field of numerical analysis where error analysis is required. Before proceeding further, we recall some concepts from special functions, which are widely used in the development of our main results. Gamma and Beta functions are defined respectively as:
The integral form of the hypergeometric function is 2 F 1 (x, y; c; z) = 1 B(y, c − y)
for |z| < 1, c > y > 0. For more information, see [10] . From now onward, we take the notations I h ⊂ R \ {0} be the real interval and I 0 h be the interior of I h unless otherwise specified.
A New Integral Identity
In this section, we derive our auxiliary result which plays an important role in the development of our main results.
Proof. Let
Combining (2.1), (2.2) and then multiplying by ab(b − a) completes the proof.
Some New Integral Inequalities
In this section, using Lemma 2.1 we derive some new inequalities of Hermite-Hadamard type for the class of harmonic h-convex functions. 
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respectively.
Proof. Using Lemma 2.1, property of the modulus and the fact that | f | is harmonic h-convex function, we have 1 2
This completes the proof.
Corollary 3.2.
Under the assumptions of Theorem 3.1 and h(t) = t, we have 1 2
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Corollary 3.5.
Under the assumptions of Theorem 3.1 and h(t) = 1, we have 1 2
.
Corollary 3.6.
Under the assumptions of Theorem 3.1, if
where c 1 , c 2 , c 3 and c 4 are given by (3.1), (3.2), (3.3) and (3.4) respectively. 
where c 1 , c 2 are given by (3.1), (3.2) and c q 3
and c q 4
Proof. Using Lemma 2.1, Holder's inequality and the fact that | f | q is harmonic h-convex function, we have 1 2
Corollary 3.8.
Under the assumptions of Theorem 3.7 and h(t) = t, we have 1 2
Corollary 3.9. Under the assumptions of Theorem 3.7 and h(t) = t s , we have 1 2 
Corollary 3.10. Under the assumptions of Theorem 3.7 and h(t) = t −s , we have
, and
Corollary 3.11. Under the assumptions of Theorem 3.7 and h(t) = 1, we have 1 2 are given by (3.1), (3.2), (3.5) and (3.6) respectively.
Conclusion
In this paper, we have derived several new trapezoidal like inequalities via harmonic h-convex functions. We have derived a new integral identity for differentiable functions. In order to obtain our main results, we have used this new integral identity as an auxiliary result. We have also discussed several new special cases which can be deduced from our main results. It is expected that the ideas and techniques of this paper may inspire interested readers to further explore this area of research. It is an interesting problem for future research to obtain these results using the concepts of quantum calculus. For some useful details, see [13] [14] [15] .
